A simple screening method for detection of Klinefelter syndrome and other X-chromosome aneuploidies based on copy number of the androgen receptor gene.
Due to the high prevalence and variable phenotype of patients with Klinefelter syndrome, there is a need for a robust and rapid screening method allowing early diagnosis. Here, we report on the development and detailed clinical validation of a quantitative real-time PCR (qPCR)-based method of the copy number assessment of the androgen receptor (AR) gene, located to Xq11.2-q12. We analysed samples from 50 individuals, including a healthy male and female controls and patients with Klinefelter syndrome (47,XXY; 48,XXXY) (n = 28), mosaicisms (46,XX/47,XXY/48XXYY; 45,X/46,XY) (n = 3), other sex chromosome abnormalities (46,XX males; 47,XYY)(n = 4) and normal karyotypes (46,XY) (n = 13). The reference range for the AR-copy number was established as 0.8-1.2 for one copy and 1.7-2.3 for two copies. The qPCR results were within the reference range in 17/18 samples (94%) or 30/31 (97%) samples with one or two copies of the AR gene, respectively. None of the Klinefelter patients were misdiagnosed as having a karyotype with only one X-chromosome, and in none of the 46,XY males were two copies demonstrated. We systematically compared qPCR results with those obtained with another PCR-based method, the XIST-gene expression. The XIST-expression based assay was correct in only 29/36 samples (81%). Our findings demonstrated that the AR-qPCR technique is a simple and reliable screening method for diagnosis of patients with Klinefelter syndrome or other chromosomal disorders involving an aberrant number of X-chromosomes.